Modal properties investigation of car body-in-white with attached windscreen and rear screen by Z. M., Hafizi et al.
1Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd
1234567890
4th International Conference on Mechanical Engineering Research (ICMER2017) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 257 (2017) 012038 doi:10.1088/1757-899X/257/1/012038
Modal properties investigation of car body-in-white with 
attached windscreen and rear screen  
Z M Hafizi1*, A M Aizzuddin1, N I A Halim2 and M F Jamaludin2 
1
Advanced Structural Integrity and Vibration Research Group, Faculty of Mechanical 
Engineering, Universiti Malaysia Pahang, 26600 Pekan, Pahang, Malaysia   
2
PROTON Sdn. Bhd., HICOM Industrial Estate (Batu Tiga, PO Box 7100), 40000 Shah Alam, 
Selangor, Malaysia 
*Corresponding author: hafizi@ump.edu.my
Abstract. Vibration analysis of car body in white (BIW) is crucial during design stage. Car
BIW holds all the essential components; therefore, analysing its dynamic behaviour is 
necessary to understand how vibrations are transferred to the end rows from any vibration 
sources. This paper presents the modal properties of car BIW with attached windscreen and 
rear screen calculated by means of finite element analysis (FEA) and experimental modal 
analysis (EMA). The aim for the analysis is to observe the effect of windscreen and rear screen 
to the dynamic properties of car BIW. Detailed CAD models of BIW for both schemes were 
used for normal modes calculation in FEA, therefore providing the finest prediction of its 
modal properties. Actual car BIW was hanged on a metal frame to imitate free-free boundary 
condition as in FEA; prior to EMA. The EMA was done for both schemes, whereby the results 
for FEA were confirmed with EMA, at least for the first five modes with errors below 15%. It 
can be concluded from the analysis that the attached windscreen and rear screen is significantly 
affects the first five modes of the BIW. However, other higher frequencies remain unchanged. 
1. Introduction
Vibration analysis of a car body in white (BIW) is important to understand the Noise, Vibration and 
Harshness (NVH) of a car during earlier design stage [1-3]. A car BIW must be able to meet the NVH 
design criteria as well as the stiffness, strength and fatigue life [4]. In most car manufacturing 
development cycle, this procedure take place during engineering design where computational aided 
engineering (CAE) is involved [5].  
